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(37) ABSTRACT

A floor panel having a foam pad and a laminated surface 1s
contemplated. The foam pad includes a plurality of male and
female fasteming mechanisms. The laminated surface 1is
attached to the foam pad and exposed to foot tratlic. The
panel 1s configured to be mnstalled on an installation surface
and interconnect with additional floor panels via the male
and female fastening mechanisms to form a sports floor for
a sports activity. Interconnections between the panel and the
additional panels have no gaps or gaps small enough without
interfering the sports activity. The panel 1s configured to be
removable from the installation surface by disengaging the
male and female fastening mechanisms interconnected with
the additional floor panels. The panels can be easily installed
and removed and have improved shock absorbency. The
panels are portable and have a simple structure that aids in
manufacturing, reduces cost, and are easy to clean.
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1
FLOOR PANELS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application 62/397,239, filed on Sep. 20, 2016, the entirety
of which 1s herein incorporated by reference.

FIELD OF THE INVENTION

Embodiments of the present invention relate to floor
panels. More particularly, the embodiments relate to indoor
tfloor panels that include a foam pad and a laminated surface.
The panels are easily installed 1n and removed from a facility
and have improved shock absorbency.

BACKGROUND OF THE INVENTION

Wood strip flooring 1s often permanently installed in some
sporting facilities that are dedicated to hosting basketball
games, volleyball games, and other activities that are com-
patible with the wood strip playing surface. Wood strip
flooring 1s durable, sound, and resilient. These characteris-
tics enable the floor to absorb some of the shock of a
participant’s weight and in the case of basketball, the
pounding of the ball, giving the floor a natural, lively feel
that 1s unique to wood flooring and preferred by many
athletics.

There are, however, a number of {facilities that are
designed to host a multitude of different activities that
demand different floor layouts. Although the aforementioned
permanent wood tlooring system would be suitable for some
events such as basketball games, 1t would not be suitable for
volleyball, dodge ball, handball, and other games. Such
tacilities rely nstead on temporary flooring systems that are
suited for the particular type of event being hosted and
which can be laid down and taken up fairly quickly and
casily.

Temporary flooring systems present a particular challenge
because not only must they be designed for quick installa-
tion and removal, they must still meet the rigorous play-
ability standards of a permanent wood strip flooring and
sports events for which the system 1s constructed. When
installed, temporary flooring system must demonstrate the
same or better soundness, firmness, coethcient of friction,
and shock absorbency exhibited in permanent wood strip
floors so the sports event for the which the system 1is
constructed can be conducted on the temporary flooring
system as 1f 1t 1s conducted on a permanent wood strip tloor.
Temporary flooring system should also be made of 1nexpen-
sive materials and has a simple structure that reduces
manufacturing cost.

It 1s therefore an object of the present invention to
overcome these and other issues associated with conven-
tional temporary tlooring systems. In consequence of this,
the present embodiments of the invention now provide such
a novel solution to this problem, and others evident to those
of ordinary skill in the art, and as such, satisty the need of
extending the versatility and performance of temporary
flooring systems. These and other objects will become
apparent to one of ordinary skill in the art in light of the
specification, claims, and drawings appended hereto.

SUMMARY OF THE INVENTION

In accordance with principles of the present invention, a
floor panel comprising a foam pad and a laminated surface
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2

1s contemplated. The foam pad includes a plurality of male
and female fastening mechanisms. The laminated surface 1s
attached to the foam pad and exposed to foot traflic. The
floor panel 1s configured to be installed on an installation
surface and interconnect with additional floor panels via the
male and female fastening mechanisms to form a sports tloor
for a sports activity. Interconnections between the floor
panel and the additional panels have no gaps or gaps small
enough without interfering the sports activity. The floor
panel 1s further configured to be removable from the 1nstal-
lation surface by disengaging the male and female fastening
mechanisms interconnected with the additional floor panels.

In one embodiment, the foam pad 1s made of polypropyl-
ene, expanded polypropylene (EPP), a material that has
performance or characteristics similar to polypropylene or
expanded polypropylene, or a combination thereof.

In one embodiment, the laminated surface 1s a polyvinyl
chloride (PVC) tile. The laminated surface may be glued to
the foam pad.

In one embodiment, the floor panel 1s configured to be
installed on the installation surface without applying adhe-

sive and cement between the floor panel and the installation
surface.

In one embodiment, the floor panel 1s configured to be
installed on the installation surface without employing a
fastener to fix the tloor panel to the installation surface.

In one embodiment, the floor panel exhibits a force
reduction above 50% per testing method found within EN
14904 or ASTM F2772. The foam pad may also exhibit a
force reduction above 50% per testing method found within
EN 14904 or ASTM F2772.

In one embodiment, the floor panel weighs approximately
26 1bs or less and has a density approximately 4.6 1b/ft°.

In one embodiment, the floor panel further comprises
intermediate layers include a non-woven fiberglass grid.

In one embodiment, the floor panel 1s further configured
to be solid and impermeable.

In one embodiment, the laminated surface {further
includes a flooring design and an embossed surface. The
flooring design resembles standard wood strip flooring 1n
s1ze, color, board length, and grain appearance.

In one embodiment, the laminated surface {further
includes a clear layer of PVC and a UV cured urethane
treatment.

In one embodiment, the laminated surface 1s 1n physical
contact with the foam pad.

In one embodiment, the foam pad serves as an underlay-
ment or shock absorbency pad of the tloor panel.

In one embodiment, the laminated surface has a coetl-
cient of friction that meets coeflicient of {riction requirement
of the sports activity.

In one embodiment, the tloor panel has a shock absor-
bency that meets shock absorbency requirement of the sports
activity. The floor panel may be an indoor panel.

In one embodiment, the male and female fastening
mechanisms are disposed on the perimeter of the foam pad.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates one embodiment of the floor panel
comprising a polypropylene foam pad and a PVC tile 1n
accordance with some embodiments of the present inven-
tion;

FIG. 2 illustrates a polypropylene foam pad including a
plurality of male and female fastening mechanisms disposed
on the perimeter or a portion of the perimeter of the pad for
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interlocking adjacent floor panels 1n accordance with some
embodiments of the present invention;

FIG. 3 illustrates four polypropylene foam pads con-
nected together 1n accordance with some embodiments of
the present invention;

FIG. 4 illustrates another view of the four connected
polypropylene foam pads shown in FIG. 3 in accordance
with some embodiments of the present invention;

FIG. 5 illustrates an example real basketball court built
with the floor panels 1n accordance with some embodiments
of the present invention;

FIG. 6 illustrates an example basketball court layout
created using floor panels 1n accordance with some embodi-
ments ol the present invention; and

FIG. 7 illustrates an example volleyball court layout
created using tloor panels in accordance with some embodi-
ments ol the present invention.

The components in the figures are not necessarily drawn
to scale, emphasis instead being placed upon illustrating the
principles of the invention. Moreover, 1n the figures, like
reference numerals designate corresponding parts through-
out the different views. However, like parts do not always
have like reference numerals. Moreover, all i1llustrations are
intended to convey concepts, where relative sizes, shapes
and other detailed attributes may be 1llustrated schematically
rather than literally or precisely.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

An idoor sports flooring system 1s contemplated that
involves removable panels that are easily removed from and
installed 1n a facility. Panels can be installed for temporary
or permanent use. Panels are portable and have a simple
structure that aids in manufacturing, reduce cost, and 1s easy
to clean. Panels also have improved shock absorbency
compared to conventional indoor floor panels.

For example, as shown in FIG. 1, floor panel 100 com-
prising of a foam pad 110 and a laminated surface 105 1s
contemplated. The foam pad 110 serves as a shock absorbing
pad and 1s preferably made of polypropylene, expanded
polypropvlene (EPP), a material that has performance or
characteristics similar to polypropylene or expanded poly-
propylene, or a combination thereof. The foam pad 110 or
the complete floor panel 100 provides exceptional force
reduction (also known as shock absorption) values regard-
less of whether or not the complete tfloor panel construction
includes a laminated surface. Testing has shown force reduc-
tion results above 50% per typical national and 1nternational
testing methods found within EN 14904 and/or ASTM
F2°772. This shock absorption feature can be modified or
change with varying laminated surface options and/or foam
pad construction. The foam pad 110 (base layer) may also be
described as the “underlayment™.

The laminated surface 105 may be a polyvinyl chloride
(PVC) tile or a tile made of other suitable flooring material
(e.g., vinyl, linoleum, rubber, and/or synthetic turf). The
laminated surface 1035 1s attached to the pad 110 by an
adhesive film, a bonding application depending on tempera-
ture or pressure, or a mechanical interlocking mechanism.
The attachment may be temporary or permanent. In one
embodiment, the foam pad 110 may be a polypropylene
foam pad and the laminated surface 105 may be a PVC tile.

The polypropylene foam pad 110 may comprise a plural-
ity of male and female fastening mechanisms disposed on
the perimeter or a portion of the perimeter of the pad 110 for
interlocking adjacent floor panels. The male fastening
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4

mechanism 1s a mechanism that can be inserted into the
female fastening mechanism such as a protrusion. The
female fastening mechanism may be a hole, opening, or
hollow section configured to receive the protrusion. The
polypropylene foam pad 110 may have a rectangular shape
or other shape. When the polypropylene foam pad 110 has
a rectangular shape, the male fastening mechanisms are
disposed on two adjacent sides of the pad 110 and the female
fastening mechanisms are disposed on the other two adja-
cent sides of the pad 110. The polypropylene foam pad 110
1s preferably solid (1.e., not hollow or containing spaces,
holes, or gaps) and impermeable. The polypropylene foam
pad 110 serves as an underlayment or shock pad of the floor
panel. The PVC tile 105 or other tile may be embossed and
colored to resemble wood. The combination of the foam pad
110 and the PV tile 103 (the floor panel) 1s also preferably
solid and impermeable. Once the floor panels are intercon-
nected, the tloor panels may also be disconnected from each
other by disengaging the male and female fastening mecha-
nisms. As such, the installed floor panels can be separated
and removed from the installation surface 1n a location and
be transported to and reused on another installation surface
in another location. The floor panels are installed on an
installation surface without applying adhesive (e.g., glue) or
binder (e.g., cement) between the tloor panel and the 1nstal-
lation surface and/or without employing a fastener (e.g.,
screw, nail, pin, staple, etc.) to fix the floor panels to the
installation surface. In some embodiments, adhesive, binder,
and/or fastener may be utilized.

FIG. 2 illustrates a polypropylene foam pad 200 having a
plurality of male 205 and female 210 fastening mechanmisms.
The male 205 and female 210 fastening mechamsms are
disposed on the perimeter or a portion of the perimeter of the
pad 110 for interlocking adjacent floor panels. The polypro-
pylene foam pad 200 has a rectangular shape, and the male
fastening mechanisms 205 are disposed on two adjacent
sides 250, 255 of the pad 200 and the female fastening
mechanisms 210 are disposed on the other two adjacent
sides 260, 265 of the pad 200. In some embodiments, male
fastening mechanisms 205 may be female fastening mecha-
nisms and female fastening mechanisms 210 may be male
fastening mechanisms.

FIG. 3 illustrates a plurality of polypropylene foam pads
305-308 interconnected via their male and female fastening
mechamsms. FIG. 4 illustrates another view of the intercon-
nected polypropylene foam pads 305-308 shown in FIG. 3.

The floor panel comprising the polypropylene foam pad
(pad/underlayment may be comprised of alternative compo-
sition with similar performance properties) and the PVC tile
1s portable and a plurality of such panels may be carried to
and 1nstalled in places where a sports floor 1s needed. The
floor panel may weigh approximately 26 lbs. or less and
have a density approximately 4.6 1b/ft>. The floor panel may
have a different weight and/or a different density depending
on the materials used to manufacture the floor panel. The
sports tloor (complete system) may be used for a basketball
court, a volleyball court, a handball court, other games, or
other fitness activities whether they are recreational or
competitive. FIG. 5 illustrates an example real basketball
court built with the floor panels. FIGS. 6-7 illustrate an
example basketball court layout and an example volleyball
court layout created using the floor panels, respectively. The
laminated surface may be modified to accommodate specific
activities. The tloor panel can be made for indoor use. The
panel 1s installed on the ground or an installation surface
with the polypropylene foam pad being closer to or touching
the ground or installation surface and with the PVC tile or
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other tile on top being exposed to foot trathic. The complete
floor panel’s surface meets certain requirements such as
coellicient of friction and shock absorbency standards speci-
fied for organized sports such as professional, college, high
school basketball, volleyball, squash, or other sports. The
floor panel or the sports floor can be designed with multi-

purpose play or fitness 1 mind to accommodate diverse
activities.

The floor panels may be used 1n different types of venues

such as convention centers, Amateur Athletic Unions
(AAU), 1ce rinks, fitness or aerobic centers, health clubs,
and/or other private or public (“public” would be defined as
tederal, state, county, city, or local municipalities) sports and
fitness dedicated facilities. The predominant industry wide
floor panels are generally tlat surfaces or leveled surfaces
that do not have the shock absorbency or performance needs
tor the sport that 1t 1s to be played on a temporary basis (e.g.,
a weekend tournament or other short term events). The floor
panels are designed to be easily and quickly installed and
removed. The floor panels are structures to be arranged such
that the panels are fitted tightly 1n order to have little or no
gaps between the panels (so that seams do not aflect game
play such as balls bouncing erratically).

The floor panels provide a prefabricated sports surface
with wood flooring design and slightly textured embossed
surface. The flooring design and the surface texture may be
modified for specific needs if required (e.g., wood grain
appearance, solid colors, multiple colors, varying texture,
color, print, and/or pattern, etc.). The flooring design and the
embossed surface are formed on the tile of the floor panel
and they should match across the tile. The printing of wood
design should closely resemble the standard wood strip
flooring 1n size, color, board length, and grain appearance.
The wood design, for example, 1s protected by a clear layer
of PVC and a factory applied UV cured urethane treatment
formed on the tile. The floor panel can further incorporate
intermediate layers that can be fortified with a non-woven
fiberglass grid for increased dimensional stability.

Preferably, each panel imnvolves a single pad and a single
tile that are glued together with intermediate layers or other
functionally similar or different component layers. The
single pad and the single tile may also be glued together
without such layers. The single pad and the single tile may
also be glued together such that they physically contact each
other. Fach panel also includes male and female fastening
mechanisms to interlock adjacent panels.

The floor panel creates a sports tloor that has a higher
force reduction compared to some existing floor panels or
sports floors and that produces desired ball bouncing, fric-
tion, and vertical deformation.

The words “may” and *“‘can” are used in the present
description to indicate that this 1s one embodiment but the
description should not be understood to be the only embodi-
ment.

Exemplary floor panels are described for illustrative pur-
poses. Further, since numerous modifications and changes
will readily be apparent to those having ordinary skill in the
art, 1t 1s not desired to limit the invention to the exact
constructions as demonstrated in this disclosure. Accord-
ingly, all suitable modifications and equivalents may be
resorted to falling within the scope of the mvention. Appli-
cations of the technology to other fields are also contem-
plated.

It should be understood that combinations of described
features or steps are contemplated even 1f they are not
described directly together or not in the same context.
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It 1s to be understood that additional embodiments of the
present invention described herein may be contemplated by
one of ordinary skill in the art and that the scope of the
present invention 1s not limited to the embodiments dis-
closed. While specific embodiments of the present invention
have been illustrated and described, numerous modifications
come to mind without signmificantly departing from the spirit
of the invention, and the scope of protection 1s only limited
by the scope of the accompanying claims.

The mvention claimed 1s:

1. An 1indoor portable tloor panel for forming a sports floor
for sports activity, comprising:

a foam pad made of polypropylene or expanded polypro-
pylene and including a plurality of male fastening
mechanisms and a plurality of female fastening mecha-
nisms, wherein a first set of the mechanisms 1s on one
side and another set of the mechanisms 1s on an
adjacent side pad and 1s adapted to be assembled and
disassembled with a plurality of adjacent panels at
sporting events, and wherein each of the plurality of
male fastening mechanisms 1s configured to be verti-
cally inserted into one of the plurality of female fas-
tening mechanisms;

a PVC tile attached to the foam pad and exposed to foot
traftic; wherein the PVC tile further includes a clear
layer of PVC and a UV cured urethane treatment;
wherein the floor panel further comprises intermediate
layers that include a non-woven fiberglass layer

wherein the floor panel 1s configured to be installed on an
installation surface and interconnect with additional
floor panels via the male and female fastening mecha-
nisms to form a sports floor for a sports activity,
wherein interconnections between the floor panel and
the additional panels have no gaps or gaps small
enough without interfering the sports activity; and

wherein the floor panel 1s further configured to be remov-
able from the installation surface by disengaging the
male and female fastening mechanisms interconnected
with the additional floor panels; and

wherein the floor panel exhibits a level of firmness that 1s
the same or firmer than that of a wood floor strip.

2. The floor panel of claim 1, wherein the PVC tile 1s

glued to the foam pad.

3. The tloor panel of claam 1, wherein the tloor panel 1s
configured to be installed on the 1nstallation surface without
applying adhesive and cement between the floor panel and
the installation surface.

4. The floor panel of claim 1, wherein the floor panel 1s
configured to be installed on the 1nstallation surface without
employing a fastener to {ix the floor panel to the installation
surface.

5. The floor panel of claim 1, wheremn the floor panel
exhibits a force reduction above 50% per testing method
found within EN 14904 or ASTM F2772.

6. The floor panel of claim 1, wherein the foam pad
exhibits a force reduction above 50% per testing method
found within EN 14904 or ASTM F2772.

7. The floor panel of claim 1, wherein the floor panel
welghs approximately 26 lbs or less.

8. The floor panel of claim 1, wherein the floor panel has
a density of approximately 4.6 1b/1t3.

9. The floor panel of claim 1, wherein the floor panel 1s
further configured to be solid and impermeable.

10. The floor panel of claim 1, wherein the PVC tile
turther 1includes a flooring design and an embossed surface,
wherein the tlooring design resembles standard wood strip
flooring 1n size, color, board length, and grain appearance.
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11. The floor panel of claim 1, wherein the PVC tile 1s 1n
physical contact with the foam pad.

12. The floor panel of claim 1, wheremn the foam pad
serves as an underlayment or shock absorbency pad of the
floor panel. 5

13. The floor panel of claim 1, wherein the PVC tile has
a coellicient of Iriction that meets coeflicient of friction
requirement of the sports activity.

14. The tloor panel of claim 1, wherein the tloor panel has
a shock absorbency that meets shock absorbency require- 10
ment of the sports activity.

15. The floor panel of claim 1, wherein the male and
female fastening mechanisms are disposed on the perimeter
of the foam pad.

16. The floor panel of claim 1, wherein the PVC tile 15
includes polyvinyl chloride material and the polyvinyl chlo-
ride material 1s exposed to foot traflic.

17. The floor panel of claim 16, wherein the PVC tile 1s
in physical contact with the foam pad.
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